CHAPTER X.

FIRING AND FURNACES.
Producer Gas Firing. In the last ten years great strides have
been made in the application of producer gas for fuel purposes, and
it has been found that the use of this gas in place of direct firing
with coal presents the following advantages:
1.  While with direct firing it is impossible to get a complete com-
bustion, this result can be easily obtained by using producer gas.
2.  Even with the lowest grades of bituminous fuels a practically
smokeless combustion is obtained by transforming such fuels into
producer gas.
3.  With gas firing the temperature is easily regulated and kept
constant.
4.  With producer firing the waste heat of the products of com-
bustion can be utilized for preheating the combustion air or the gas,
whereby a considerable saving in fuel is effected.
5.  With producer gas firing a slight excess of either air or gas
can be used, if so desired, for obtaining an oxidizing or reducing
flame, which is of special importance to the chemical industries.
6.  With producer gas firing the material to be heated does not
come in contact with the solid fuel or ashes.    Thence, for instance,
in using gas in a lime kiln a purer product will be obtained than
with direct firing.    In using producer gas under a boiler the life
of the latter will be prolonged on account of the purity and uni-
formity of the flame.
7.  Less skill is required for taking care of a gas-fired installation
than of a direct fire.
8.  Producer gas firing is especially adapted for central stations,
as the gas produced in one producer or in a battery of producers
can be distributed through pipes to a large number of furnaces.
The advantage of gas firing over direct firing is obvious, and
can be easily understood from Fig. 156. The top view shows an
ordinary direct fireplace for coal, to which the fuel is charged
through a side door. The latter fact makes it difficult to keep up
a fuel bed of uniform thickness all over the grate. The bottom
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